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Survival of juvenile white-leg shrimp, Litopenaeus 
vannamei, fed dietary potassium diformate (KDF, 
Aquaform) challenged with the bacterial pathogen, 
Vibrio harveyi, under controlled conditions 

By Christian Luckstadt*, Orapint J intasataporn and Kai-J ens Kuhlmann 
*ADDCON Europe GmbH, 53113 Bonn, Germany 




Pond- 


production of intensively farmed white-leg shrimps, Litopenaeus vannamei 
(Boone, 1931), exceeded two million tonnes in Central America and Southeast 
Asia in 2007, achieved through high-quality shrimp-feed supply used in modern 
aquaculture. Despite progress in shrimp nutrition and new feed formulation strategies in recent years, 
disease outbreaks caused by pathogenic bacteria in shrimp ponds often result in significantly increased 
mortalities. Recent research in fish production suggests that dietary organic acid salts can overcome such 
problems. 
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Currently the most widely tested organic acid molecule in aquaculture is potassium diformate (KDF). 
Potassium diformate is a double-salt formic acid molecule which decreases gastro-intestinal pH and 
thereby intensifies release of buffering fluids, containing enzymes, from the hepato-pancreas. Formate 
also diffuses into pathogenic bacteria inside the digestive tract and acidifies their metabolism, leading to 
bacterial cell death. Furthermore, beneficial bacteria (Lactobacilli, Bifidobacteria) are supported 
(eubiosis), which may lead to improved gut health, resulting in stronger condition of the shrimp. 

KDF IN GROWTH PERFORMANCE OF SHRINP 

In this year's spring issue of "Aquafeed: Advances in Processing and Formulation" we reported on an ex¬ 
periment conducted with dietary potassium diformate in Litopenaeus vannamei. This aquaria-simulated 
intensive grow-out trial aimed to investigate the growth performance of j uvenile white-leg shrimp fed 
with low levels of dietary KDF inclusion vs. a control diet to compare its growth performance under local 
conditions. Results showed significantly improved growth and productivity. The protein efficiency ratio 
(PER) was significantly increased by inclusion of 0.2%KDF in the diet, compared to a control (2.27 vs. 

2.09, respectively; an increase of more than 8%. 

KDF ON SURVIVAL OF SHRINP UNDER CHALLENGE CONDITIONS 

Experiments carried out under controlled laboratory conditions, like the one reported from Thailand 
(Kuhlmann et al., 2011) or from the Oceanic Institute in Hawai'i (Deng et al., 2011) showed unusually high 
survival rates (76-81%and >97%respectively), thus were not "mimicking" bacterial situations on commer¬ 
cial farms closely enough. Survival rates that do not reflect those found on farm often give an unrealistic 
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picture of the additive's benefit. Under commercial farm conditions, shrimp can be exposed to a number 
of different challenges, including bacterial pathogens. 

A subsequent trial was therefore carried out to challenge juvenile white-leg shrimp with the biolumines- 
cent Gram negative bacteria V. harveyi, which regularly causes increased mortalities in shrimp culture. 
The trial consisted of a negative control, which was compared against two treatment groups (0.2%and 
0.5%KDF, dosages similar to the ones used in the trial reported previously). A total of ninety shrimp 
(thirty shrimp per group), with a mean body weight of 11.0±D.8g, were used. The trial was carried out in 
150 litre fiberglass tanks filled with 70 litres; at a mean temperature of 27°C and a salinity of 20 ppt. The 
shrimp were fed three times a day, with a commercial diet containing 32%crude protein. At the beginning 
of the trial, the pathogen was added to the water at a rate of 5 x 106 CFU/ ml. 

After 10 days, mortality in the non-treated shrimp was significantly higher (P<0.01; 76.6±5.8°/() compared 
to shrimp which had been fed with KDF at both inclusion levels (50.0£L0.0%for both 0.2%and 0.5%KDF- 
dosage), as shown in Figure 1. The effect of the acidifier was clear from the first day of the trial, but the 
difference between treatment and control became more pronounced from day 4 onwards and remained 
significantly different till the end of the trial. Both dosages of KDF reduced the mortality in the chal¬ 
lenged shrimp to the same extent by day 10. 

Previous studies in aquaculture species have also shown a benefit of using KDF in the feed, at similar 
dosages under pathogenic bacterial challenge. For example, Ramli et al. (2005), showed dose-dependent 
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effects of the acidifier against Vibrio anguillarium in tilapia. More recently, Ng et al. (2009) tested KDF in 
hybrid tilapia challenged with Streptococcus agalactiae. Tilapia given 0.2%KDF in the diet had a signifi¬ 
cantly reduced mortality compared to the control (16.6 vs. 58.3% respectively). Cumulative mortality in 
the KDF-fed fish reached its maximum level at seven days post-challenge, whereas the control mortality 
continued to rise throughout the experimental period of 16 days. The authors concluded that 'under 
stressful, crowded and non-hygienic culture conditions, a greater positive growth response in tilapia may 
be observed when they are fed organic acid-supplemented diets.' 

It can be concluded that dietary potassium diformate (Aquaform) is able to reduce mortality in white-leg 
shrimp caused by the Gram negative pathogenic bacteria V. harveyi. It may be expected that similar 
results could be found with other Gram negative bacterial pathogens in commercially reared shrimp. 


Figure 1. Mortality of white-leg shrimp fed potassium diformate* under challenge with the patho¬ 
genic bacterium Vibrio harveyi. 
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STEARINE, A BYPRODUCT FROM MENHADEN FISH OIL 
REFINEMENT, CAN BE USED ASA MAIN LIPID SOURCE IN THE 
DIET OF PACIFIC WHITE SHRIMP, LITOPENAEUS VANNAMEI 


By Zhi Yongju 1 , Frank Castille 2 , Dong-Fang Deng 1 , Warren G. Dominy 1 , Addison L. Lawrence 2 , Ian P. 
Forster 3 

Aquatic Feeds and Nutrition Department, Oceanic Institute, Waimanalo, HI, USA; 2 Texas AgriLife 
Research Mariculture Laboratory, Texas A&M University System, Port Aransas, TX 78373, USA; fisheries 
and Ocean Canada, West Vancouver, BC, Canada 


QtfwHnP a byproduct of the oil refining process, accounts for approximately 25%to 30%by 
weight 0 f raw fi s h 0 j| since it contains high levels of saturated fatty acids and has 
physical properties similar to hydrogenated fish oil, it has been treated as a waste material. Therefore, 
stearine has been used industrially in the manufacture of soap, candles, adhesives, lubricants, dark alumi¬ 
num powder and for curing leather. Stearine from menhaden fish oil has been reported to have substan¬ 
tial amounts of unsaturated fatty acids; its iodine number (125-150) is similar to, or higher than many 
plant oils such as soybean oil (125-138), olive oil (82-86), sunflower oil (121-135) and corn oil (126-132). 
However, there are currently no reports as to whether stearine can replace fish oil in shrimp grow out 
diets. 




Dr. Zhi Yong J u 
studies stearine at the 
Aquatic Feeds and Nutrition 
Department, Oceanic Institute, Hawai'i 




AQUAFEED from Aquafeed.com 






The Oceanic Institute, Hawaii and Texas AgriLife Research Mariculture Laboratory collaborated together 
and prepared seven test diets by adding three levels (0.7, 1.3 and 2.7% of either menhaden stearine or 
menhaden refined fish oil (Omega Protein, Houston, Texas, USA) to a semi-purified control diet. The 
proximate composition of these test diets are listed in Table 1. 


Table 1: Proximate composition (%in dry matter) of seven tested diets with addition of three levels (0.7% 
1.3%and 2.7% of fish oil (FO) or fish stearine (ST) to the control diet. 


Proximate (%) 




Test Diets 





Control 

FO-O.7 

FO-1.3 

FO-2.7 

ST-0.7 

ST-1.3 

ST-2.7 

Dry matter 

88.99 

90.90 

90.63 

89.71 

91.07 

91.08 

91.47 

Ash 

20.89 

20.46 

20.85 

20.37 

20.91 

20.70 

20.78 

Crude Protein 

36.49 

35.60 

36.05 

36.61 

36.12 

36.00 

35.71 

Crude Lipid 

3.60 

4.40 

5.21 

6.35 

4.29 

5.24 

6.55 

Gross Energy 
(cal g 1 ) 

3439.4 

3544.9 

3556.3 

3618.1 

3535.9 

3566.4 

3626.0 


These diets were each assigned to five or six replicate tanks and each tank was stocked with seventeen 
juvenile shrimp (-0.50 g) in an indoor seawater recirculating system. 
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After a six week shrimp feeding trial using the test diets, all the dietary treatments achieved good 
survival rates (89.4 to 95.3% P>0.05). The shrimp fed the test diets with the addition of stearine (ST) or 
fish oil (FO) exhibited significantly (P<0.05) higher growth rates (1.46 to 1.83 g wk-1) than those (1.38 g 
wk-1) fed the control diet (Fig. 1). 


Fig. 1: Effects of adding levels of stearine (ST) or refined fish oil (FO) to control diet on growth rate 
(g/wk) of L. vannamei shrimp. 



Control FO-O.7 FO-1.3 FO-2.7 ST-0.7 ST-1.3 ST-2.7 


Test diets 


Flowever, increasing dietary FO from 0.7%to 2.7%resulted in significantly decreased shrimp growth rates 
(1.71 to 1.46 g wk-1), while increasing the level of ST from 0.7%to 2.7%did not significantly affect shrimp 
growth (1.77 to 1.83 g wk-1). It is possible that the decrease in growth rate with higher levels of FO was 
due to the higher levels of n-3 highly unsaturated fatty acid (HUFA), including docosahexaenoic acid 
(DFIA, C22:6n-3), eicosapentaenoic acid (EPA, C20:5n-3) and decosapentaenoic acid (C22:5n-3) according 
to fatty acid analyses of the test diets. Previous reports also found that excess dietary n-3 HUFA 
depressed weight gain of juvenile Pacific white shrimp, and their results suggested that 0.5%or less of 
dietary n-3 HUFA may be sufficient for optimal growth of shrimp. FO contained considerably higher HUFA 
levels (289.42 g kg-1), DHA (89.62 g kg-1), and EPA (162.11 g kg-1) than HUFA levels (122.98 g kg-1, DHA, 
34.12 g kg-1, and EPA, 73.63 g kg-1) in ST. ST had higher levels of saturated fatty acids such as palmitic 
and stearic acid, than the refined FO. ST contained 8.3%EPA and 3.8%DHA in their total fatty acids, 
which indicates it has good nutritional value as a lipid ingredient in the shrimp diets. 
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Elevated inclusion levels (from 0.7 to 2.7°/Q of ST in the diets improved (P<0.05) pellet water stability 
(91.9%to 93.9°/Q, but the elevated inclusion level (from 0.7 to 2.7°/Q of FO reduced pellet water stability 
(91. l%to 87.6°/e), compared with the control diet (90.6 % (Fig. 2). This suggests that the solid ST may 
possess a binding capacity in diet biomass and its addition to shrimp diets could reduce leaching of water- 
soluble nutrients as shown in previous reports on lipid spray beads for fish larvae. Therefore, these trial 
results indicate that the addition of stearine from 0.7 to 2.7%in diets promoted shrimp growth and 
improved pellet water stability compared to the control diet. These results suggest that stearine could 
replace fish oil in shrimp feeds. 


Figure 2: Effects of added stearine (ST) and fish oil (FO) to control diet on pellet water stability (°/<). 




For more information, please contact: Dr. I hi Yonq I u , Oceanic Institute, Hawai'i. 
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NEED TO 
EXPLAIN 
COMPLICATED 
SOFTWARE? 

It's a piece of cake 


"T" Jk T'"| • | _ to formulation software, things 

\/\/ n IT" r^OTYI PQ can 9* complicated, especially 

V V llv/ll XU vA/11 lUk on the inside. Let's face it; 

anything that can take a specification and calculate the least cost recipe from hundreds, sometimes 
thousands of ingredients requires some serious number crunching ability. But now Woking, U.K.-based 
software company Format International Ltd has launched something special. They call it Format iNDIGO™ 
and we've taken a quick look. 



The main thing you notice, whether you're an end user or IT specialist is that iNDIGO looks like 'normal 
software’. You feel instantly at home with the user interface which is clean, crisp and inviting. Beta test¬ 
ers have reported taking to it like a duck to water. 


But with iNDIGO, beauty is far more than skin deep. The software has been developed using the very 
latest technologies available today for the .NET4 platform with C#being the primary underlying technol¬ 
ogy used throughout its architecture. The permanent data store is a SQL Server 2008 database and criti¬ 
cally, the Windows Presentation Foundation (WPF) is used for the Graphical User Interface (GUI) defini¬ 
tion (the windows and controls that the user sees on the screen). WPF is one of Microsoft's latest offer¬ 
ings for the development of a rich Window Forms type application. The networking and communication 
management is based on the Windows Communication Foundation (WCF), which consolidates and brings 
up to date the principal previous Microsoft networking protocols. 


Format iNDIGO has been developed as a multi layered architecture. Think of it as layers of a cake. 


Each layer has its specific purpose and is abstracted from the other layers. Each layer comprises several 
components each with their specific tasks and can be described from the bottom up as follows: 
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• SQL Server 2008 database: This is the perma¬ 
nent data store for iNDIGO and contains a series 
of database tables that relate to each other. 
These tables store the data seen within the 
application and also store ssmeta data; data 
that describes the nature of objects used in the 
system. 

■ Data Access Layer (DAL): The DAL is responsi¬ 
ble for all direct communication with the data¬ 
base and uses the Entity Framework model with 
an Object Relational Mapped (ORM) architec¬ 
ture. The essence of the ORM is the mapping of 
business objects directly to the database tables. 
This results in many fewer lines of code in 
comparison to older, conventional methods for 
database communication. Importantly, the DAL 
'guards’ the database and maintains data 
integrity. It contains the data validation logic. 
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• Business Logic (BL) layer: This layer contains 
the business rules of the system, and should not 
be confused with data validation logic. It is the 
collection of business processes which make up 
the applications functionality. 

• Communications layer: This manages all 
communication between the business layer and 
the client. It may operate across an internal 
Intranet or the internet. One of several net¬ 
working protocols may be used which include 
HTTP and TCP. 

• Client Layer: Contains the presentation logic 
and the graphical user interface (GUI) defini¬ 
tion. Data is displayed according to the presen¬ 
tation logic and shown on the screen via 'data 
binding'. The data binding binds the data to the 
controls and involves fewer lines of more effi¬ 
cient code compared to previous methods used 
to display data. The user interface is described 
by XAML files which are read when the applica¬ 
tion is run. This allows the user interface to be 
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changed dynamically and supports user definability. The presentation logic defines how data is to be dis¬ 
played and governs the windows shown. In addition to the layers above there is a module which contains 
the definition of the business objects which form the data model of the system. Instances of the business 
objects are passed from one layer to another and provide the vehicle for transporting data from the data¬ 
base to the user interface and vice versa. 

Each of the layers may communicate only with the layer above or below it. With the exception of the 
database layer, each has an interface which the layer above uses to exchange data and pass requests. 

The advantage of the abstraction of the layers is that they may be replaced by alternative layers in the 
future. For example the SQL database may be replaced by an Oracle database with a compatible DAL 
layer. Future developments of iNDIGO should see the client layer changing from WPF to Silverlight. This 
will allow for a rich internet application (RIA) that may be run from various devices including mobile 
phones for example. 

The user interface presents a rich application with high quality controls to improve the user experience. 
Subtle coloring and shadings are used which are pleasing to the eye. "Frills" which have only recently 
come onto the software scene, such as gradient coloring and beveled edges, are used throughout the 
interface. Dockable windows allow the user to arrange the windows as they desire to make optimum 
usage of their screen area. For the icing on the cake as far as the user experience goes , features such as 
task management, calendars and favorites; whilst a common occurrence within everyday office software 
and smart phones, have not traditionally been seen in formulation software. This introduction further aids 
workflow and boosts the overall efficiency of the user. 

The hardcoded functionality of iNDIGO is known as the core functionality and is delivered to all recipi¬ 
ents. In addition to the core functionality, custom functionality may be implemented by altering the Ul 
XAML files to provide custom interface controls. These controls are 'powered' by calling a VBScript file 
which contains the custom operations. Custom functionality is provided on a consultancy basis and will 
usually be implemented by Format International for a client. However, clients may implement their own 
user definable functionality, in addition to the custom functionality, to achieve the desired behavior for 
the application. 

Finally, there are many third party facilities on the market today for use with the .NET 4 platform. 
Powerful charting facilities are available for the most effective representation of data such as 3D contour 
charts for example. There are also many reporting facilities compatible with Microsoft SQL server and 
other third party facilities for viewing and editing XML files. Some of these will be procured and utilized 
where it is effective to do so, after all there is no point in 're-inventing the wheel' and clients are able to 
use their own internal standard choice of these tools where they have one. 

So there you have it. A cake; beautiful on the outside and with each layer lovingly crafted. It meets the 
needs of management, IT personnel and users and for once, this cake is calorie free. 


For further information, please contact David I. Evans , Format International 



) 


AQUAFEED from Aquafeed.com 






Increase the 
power of protein 
naturally with 
new Lysto. 


Lysto combines easily digestible, naturally pure, 
plant-derived protein with the added benefits of lysine 
in a single ingredient. This enhanced amino acid profile 
helps fish build even greater muscle mass. To learn 
more about this newest member of the Empyreal® family, 
visit LystoProtein.com or call 866.369.5498. 


^ LYSTO 

The power of protein. 


EMPYREAL* 



Lysto is a trademark and Empyreal is a registered trademark of Cargill Corn Milling. © 2011 Cargill, Incorporated. All rights reserved. 



Photo: by David Nance, USDA-ARS 


Catfish 2010 

Hatchery feed practices in the United 
States catfish industry 



The Catfish 2010 study is the third investigation of the United States industry by the 
National Animal Health Monitoring System. The study is a broad look at manage¬ 
ment, production, and health practices across the various facets of the U.S. catfish 
industry, including breeding, hatching, and foodsize-fish growout. Part 1 covers the 
breeding and hatching components of the industry. The following extracts focus on 
feed and feeding practices within the hatchery segment. 


Catfish 


breeding is concentrated in a relatively small portion of the U.S. 
industry (8.8 percent of all operations). During 2009, most catfish 
-operations (94.1 percent) raised foodsize fish. A higher percentage of 
operations bred catfish for egg collection, operated a hatchery, or raised fry to fingerlings in the West 
region than in the East region of the four states participating in the study: Alabama, Arkansas, Louisiana, 
and Mississippi. Regardless of region, however, a higher percentage of operations raised fry to fingerlings 
than either bred catfish for egg collection or operated a hatchery. Some breeding operations did not 
operate a hatchery; these operations might have allowed eggs to hatch in breeding ponds. 
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BREEDING LINES 


More than two-thirds of catfish breeding operations maintained broodfish lines of pond-run channel cat¬ 
fish (69.4 percent). Improvements in the reliability and cost effectiveness of artificial spawning of female 
channel catfish and male blue catfish have increased the availability of hybrid fingerlings for growout. 
Almost one-fifth of catfish breeders had blue catfish broodfish inventory in 2009. Ultimately, 12.9 percent 
of fry hatched in 2009 were channel x blue catfish hybrids. 

SEASONAL FEEDING PRACTICES 

The frequency with which breeding operations fed broodfish varied seasonally. In the spring through early 
summer (pre-spawning and spawning), the highest percentages of operations fed broodfish daily (35.2 
percent) or every other day (35.1 percent). 

By midsummer and fall (post-spawning), the percentage of operations that fed every third day increased 
to 27.0 percent from 18.9 percent in spring/ early summer; this difference likely resulted at least in part 
from a reduction in the percentage of operations that fed daily. 

Over winter, the highest percentage of operations (43.3 percent) fed less often than every third day and 
the next highest percentage of operations (35.1 percent) fed according to an "other" feeding regimen; for 
winter, this primarily meant that no feed was fed. 

PROTEIN LEVEL OF FEED 

More than two-thirds of breeding operations (69.4 percent) primarily fed broodfish feed that was 32 per¬ 
cent protein. More than 15.0 percent of operations (16.7 percent), however, fed broodfish feed that was 
only 28 percent protein, which is below some recommendations. Inadequate protein in the diet can result 
in poor egg quality and quantity. 


Percentage of breeding operations by protein level primarily fed to broodfish in 2009: 


Percent Protein Level 

Percent Operations 

Std. Error 

28 

16.7 

(0.4) 

32 

69.4 

(0.6) 

35 

5.6 

(0.4) 

Other 

8.3 

(0.4) 

Total 

100.0 
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PRIMARY FEED IN FRY TROUGHS 


The highest percentage of hatchery operations (51.7 percent) used catfish starter as the primary feed for 
fry in fry troughs during 2009. About one-third of operations (35.4 percent) fed fry primarily salmon/trout 
starter. About 1 of 10 small hatchery operations (10.6 percent) used "other" feeds as the primary feed for 
fry in fry troughs. The majority of these "other” feeds were fines/ meal. 

No large operations fed either other” primary feeds or nothing to fry in fry troughs. 

NUMBER OF FEEDINGS PER DAY FOR FRY 


Percent Operations 

Size of Operation (Number of Egg Masses) 


Small Large 

(1,000 or Fewer) (More than 1,000) All Operations 


Primary Feed 

Pet. 

Std, Error 

Pet. 

Std. Error 

Pet. 

Std. Error 

Catf sh starter 

52.6 

(0.5) 

50.1 

(1.8) 

51.7 

(0.8) 

Salmon/trout starter 

31.6 

(0.3) 

41.6 

(18) 

35.4 

(0.7) 

Krill 

0.0 

(-) 

8.3 

(1-1) 

3.2 

(0.4) 

Other 

10.6 

(0.1) 

0.0 

(--) 

6.5 

(0.1) 

Nothing fed to fry 
in fry troughs 

5.2 

(0.7) 

0.0 

(--) 

3.2 

(0.4) 

Total 

100.0 

100.0 

100.0 


Two-thirds (66.3 percent) of the hatcheries that fed fry in fry troughs fed them five or more times per 24- 
hour period. The highest percentage of operations (46.2 percent) fed fry seven or more times per day. 

For hatchery operations that fed fry in fry troughs during 2009, percentage of operations by number of 
times fry were fed in a 24-hour period: 

RAISING OF FRY TO FINGERLINGS 

Of all catfish operations, 12.8 percent raised fry to fingerlings during 2009. A higher percentage of opera¬ 
tions raised fry to fingerlings in the West region than in the East region (17.1 and 9.9 percent, respec¬ 
tively). 
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FRY FEED TYPE 


During 2009, almost all fingerling operations (94.2 percent) provided some feed to fry before they 
accepted larger floating feeds. Fines or meals and crumbles were the primary feeds used by the highest 
percentages of operations (38.4 and 25.1 percent, respectively). The table below shows the percentage of 
fingerling operations by primary type of feed provided in 2009 to fry before the acceptance of floating 
feeds: 


Feed Type 

Percent Operations 

Std. Error 

Fines or meals 

38.4 

(0.9) 

Crumbles 

25.1 

(0.9) 

Pellets 

11.5 

(0.6) 

Fry starter 

17.3 

(0.6) 

Other 

1.9 

(0.1) 

No feed provided 

5.8 

(0.5) 

Total 

100.0 



We are proud that our ALLER FUTURA is used in hatcheries 
all over the world bringing constantly extraordinary fish 
performance when farming fry and fingerlings. 


Maybe is it time for you to try out ALLER FUTURA ? 
Please find our nearest sales representative on 
www.aller-agua.com 

ALLER FUTURA 

the best start for your fish 


£ 
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FRY FEEDING FREQUENCY 

Fingerling feeding frequency during 2009 varied by 
season. In spring, when fry were present, almost 
one-half of operations (46.2 percent) usually fed 
fry at least twice a day. 

This percentage dropped to 26.9 percent of opera¬ 
tions in the summer, 15.4 percent in the fall, and 
1.9 percent in the winter. In the summer and fall, 
the highest percentages of operations usually fed 
once a day (57.7 and 53.9 percent, respectively). 

Of operations that reported an "other" feeding 
frequency for winter (80.8 percent), about two- 
thirds either fed irregularly as needed or did not 
feed. Most of the remaining one-third fed between 
one time per week and one time per month. 

PROTEIN LEVEL OF FEED 

Intermediate-sized fingerlings (greater than 2 
inches but less than 5 inches long) can be fed 
higher protein levels (35 percent protein). Protein 
levels of 28 to 32 percent are suitable for finger- 
lings less than 2 inches or greater than 5 inches in 
length. Almost one-half of fingerling operations 
(49.1 percent) primarily fed floating feed with 32 
percent protein to fry/fingerlings in 2009. Roughly 
equal percentages of fingerling operations primar¬ 
ily fed floating feed with 28 percent protein, 35 
percent protein, or "other” protein levels. The 
"other" protein levels specified by respondents 
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ABOUT THE REPORT 

The USDA’s National Agricultural Statistics 
Service (NASS) collaborated with APHIS Veterinary 
Services to query catfish producers in four 
participating States: Alabama, Arkansas, 

Louisiana, and Mississippi. These four States 
represented the Nation's major catfish-producing 
States, accounting for the following aspects of 
catfish production: 

• 53.5 percent of all U.S. catfish operations for 
J anuary 2008 (latest available); 

• 91.5 percent of the total national catfish sales 
in 2009; and 

• 91.3 percent of the water surface acres to be 
used for catfish production from J anuary 1 
through J une 30, 2010. 

In J anuary 2010, NASS enumerators administered 
a questionnaire—either by phone or through a 
personal visit—to all known catfish producers in 
the four participating States. 

The overall usable response rate was 83.9 per¬ 
cent, with 424 respondents to the questionnaire 
(Alabama had 127 respondents, Arkansas had 77, 
Louisiana had 13, and Mississippi had 207). 


Download the complete report (PDF): 
USDA. 2010. Catfish 2010 Part I: Reference of 
Catfish Health and Production Practices in the 
United States, 2009. USDA-APHIS-VS, CEAH. 
Fort Collins, CO. #580.1210 


DOWNLOAD 
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were primarily a combination of 36 and 38 percent protein. Percentage of fingerling operations by per¬ 
centage of protein in the floating feed primarily fed to fry/fingerlings in 2009 are shown in the table be¬ 
low: 


Percent Protein 

Percent Operations 

Std. Error 

28 

15.7 

(0-7) 

32 

49.1 

(0.9) 

35 

17.6 

(0-7) 

Other 

17.6 

(0-6) 

Total 

100.0 




NEPTUNE 

The green water conditioner 


www.skretting.com/spectrum 


NEPTUNE is a dry algal substitute 
recreating the natural green water 
environment for early larval rearing 
conditions. 

NEPTUNE is part of Skretting’s 
Spectrum portfolio of feeds for ma¬ 
rine hatcheries. 


Feeding your passion for fish 


SKRETTING 


Ql 
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Aquafeed.com presents 

the 6 th international conference for aquafeed professionals: 

Aquafeed Horizons Asia 2012 

February 15, 2012, BITEC, Bangkok, Thailand 

Secure your place at the 6th in this highly successful 
series of conferences for aquafeed professionals. 

Register now at www.feedconferences.com. 

On-line registration is required ... 
and the sooner you book, the more you’ll save. 


INGREDIENTS & FORMULATION 

On the agenda: Algae - a sustainable, scalable & fully 
vegetarian feed option for the aquaculture industry ■ Total 
replacement offish meal by poultry by-product meal in 
shrimp feeds ■ New high protein soybean meals without anti- 
nutritionals for aquafeeds ■ A review of amino acids levels in 
fishmeal in Southeast Asia ■ Reducing feed cost in 
aquaculture by optimizing nutrient utilization and gut health 





Peter Hutchinson 


PRACTICAL EXTRUSION WORKSHOP 

J oin Us For a Master Class in Aquafeed Extrusion 

Master extrusion practitioner Peter Hutchinson of 
EN Hutchinson Ltd., New Zealand, will reveal the art of practical 
aquafeed extrusion and diet development for extrusion 
processing. This workshop is designed for all levels of expertise 
and experience and aims to help you save costs, enhance 
production and efficiency and troubleshoot the process. The 
workshop will include a problem solving session with an 
international panel of extrusion experts. 

Come armed with your questions! 


REGISTER NOW AND SAVE! at: www.feedconferences.com 


www.feedconferences.com e: info@feedconferences.com 


Sponsored by: 


Feed « Biofuel € BUHLER ^ 


fa 


WENGER 


I n association with: 

g &SBffl BflSfea* (aquafeed.com 
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ALGAL CONCENTRATES 

IN HATCHERY CULTURE 


By J ohn Clark, PhD, Aquatic Animal Health and Nutrition Consultant, Meriden Animal Health Limited 

Culture of uni-cellular algae is a prerequisite for successful operations in hatchery 
practices for shrimp, crab and most fish. Problems with algal culture and inherent 
disadvantages are described here, with their advantages in many cases being overcome 
by these disadvantages. The current study describes a novel, industrialized approach to 
negate these disadvantages and to place hatchery culture methods on a more consistent 
and stable platform. This strategy was designed and implemented by Meriden Animal 
Health of the UK and is presented in the form of the PHYCONOMIX range of products. 



IT IS ESTIMATED that over 40 species of uni¬ 
cellular algae are in use in the aquaculture sector. 
They are generally recognized as difficult to grow 
in mass culture, particularly in low light (cloudy) 
or rainy conditions. The most important factors to 
consider in algal culture are temperature, salinity, 
pH, light intensity, photoperiod and nutrient com¬ 
position; the major expense in algal culture comes 
in the nutrient component. 

Algae can require up to 17 different trace compo¬ 
nents in their culture medium. The cost of produc¬ 
tion is further increased due to the requirement 
for specialist technicians. Large scale culture in¬ 
creases the likelihood of breaches in bio-security, 
as pathogens can easily be transmitted from 
nearby culture tanks or via inadvertent introduc¬ 
tion of insects etc. Generally speaking, only one 
algal species tends to be cultured per single 
farmed species, therefore nutrient composition 
becomes a critical factor especially when algae is 
entering its decline and death phases, and compo¬ 
sition can therefore vary widely. 


) 



Photo: FWS 



AQUAFEED from Aquafeed.com 




Since single species algae cannot provide all of the 
nutrients required by larval shrimp and fish, care¬ 
ful selection of a range of algal species which cover 
the spectrum of larval nutrient requirements would 
seem a logical progression. Said species of algae 
can be grown in a sterile, hermetically sealed, bio¬ 
secure environment, then harvested at pre¬ 
determined times during the log phase of growth to 
optimize nutrient quality and consistency. Such 
algae can then be concentrated via centrifuge then 
packaged and stored prior to use. 

Such a system is flexible in terms of algal composi¬ 
tion in that formulations for fish and shrimp larvae 
can be tailored to meet the requirements of the 
larvae. These concentrates are easily stored and 
applied to tanks and can also be used to enhance 
and enrich living feeds such as rotifers and Artemia 
nauplii. Its use reduces the need for mass culture 
tanks which can then be turned over to larval and 
nursery rearing and also reduces demand on labor 
time and equipment. Larval quality is improved 
and development is accelerated, resulting in 
healthier, stronger larvae which can be sold at a 
premium, thereby improving returns on invest¬ 
ment. 

A trial was run comparing live Chaetoceros with a 
commercially available algal concentrate 
(Meriden’s PHYCONOMIX SHRIMP ZM) as food 
sources for larvae of the white shrimp (Litopenaeus 
vannamei) in Thailand. 

There were three control treatments and three 
test treatments in each study group, tank size was 
5MT and stocking density at nauplius was 200/ litre. 

As well as their conventional feeds the test groups 
were fed on SHRIMP ZM 2 times/ day to Mysis 3 and 
then 3 times/day to PL 15 following the manufac¬ 
turers feeding instructions. Survival, length, 
weight, length/weight ratio, gut/muscle ratio, 
feed consumption, hepatopancreatic Vibrio count, 


) 




om 


is proud to announce 
the first 

Aquafeed ) 

Innovation Award 


Aquafeed.com, the information resource 
for the worldwide aquaculture feed 
industry, is proud to honor 
the achievements and contribution 
of the allied industries 
to the advancement of aquafeed 
development, with the first 
Aquafeed Innovation Award. 

This prestigious award will be presented 
at Victam Asia 201 2, February 15-17, 
201 2, Bangkok, Thailand. 

See exbiibifor mam/af for enfry form 
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formalin stress test were all recorded during this trial. Scanning Electron Microscope studies of the har¬ 
vested post-larvae were also conducted. 

The accumulated data allowed for a return on investment calculation to be made between the use of live 
and concentrated algae during larval shrimp culture. 

EFFECTS OF A MULTI SPECIES ALGAE DIET 

By Zoea 2 an obvious size difference was noted (Li, pers. Comm.). At the same time, Controls experienced 
an outbreak of Zoea 2 Syndrome and a significant mortality occurred. It was noteworthy that water qual¬ 
ity in the test tanks was viewed as superior to that observed in live controls. This has been mirrored in 
other trials (Pota, pers comm.; Somhathai, pers.comm). 

Fig 1. Comparison of exo skeletal structures in post larvae, left (control) and right (treatment) 



The mean survival of 3 concentrate treatments ranged from 80 - 88%and was significantly higher than in 
the live controls (47-57°/c). Animals are significantly greater in length, being 12.6mm in length compared 
to 11.3mm and significantly heavier (1.52mg compared to 1.43mg) than the controls, which resulted in a 
significantly more favourable length/weight ratio of 1.29 compared to 1.20. Body weight and muscle 
depth are consideredto be the most important factors in purchasing post larvae. 

Fig. 2. Development of compound eye in post larve, left (control) and right (treatment) 



Feed utilisation seems superior in that the gut/ muscle ratio favours muscle in the test groups (3.7 as op¬ 
posed to 2.9) and this is manifested as an increased Artemia nauplius and flake feed consumption, which 
are 30-40%higher in the test groups. 
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The final post-larvae are significantly stronger and more resistant to formalin stress as evidenced by sur¬ 
vival rates of 100%compared to 75%in controls. Scanning Electron Microscope studies show significant 
differences in exo-skeletal structure and strength (Figure 1) as well as in development rate of the com¬ 
pound eye (Figure 2). Such differences in stress survival and the structural improvement in the animals 
fed concentrates has significance to the grow out phase of farming operations. 

Cost and return on investment figure prominently in any hatchery. The use of concentrates does in fact 
lead to more profitable production of post-larvae. This, coupled with the many advantages relating to 
ease of use make algal concentrates very attractive to hatchery operators. 

A FUTURE FOR HATCHERIES 

Anectodal evidence suggests that Zoea 2 Syndrome commonly experienced in many hatcheries is nutri¬ 
tional in origin but complicated by secondary invasion by bacteria or viruses (Li. Pers. Comm.). This study, 
in which no outbreak was experienced in the test groups, would tend to support that premise. The nutri¬ 
tional profile of a multi-algal species diet will be more complete than a single species diet and this will 
aid in the protection of target animals. 

The improved water quality using concentrates may simply be a function of improved shrimp larval health 
leading to improved vigour and appetite. It was noted feed consumption rates were higher but were non¬ 
detrimental to the larval environment. In such an environment and with a much more complete, nutri¬ 
tionally balanced dietary regimen, it is not surprising that survival, growth, feed intake and resistance to 
stress are all significantly improved. 



A NEW RESOURCE FROM AQUAFEED.COM 

We invite our Aquafeed.com subscribers to preview our new website. Hatcheryfeed.com 

will be officially launched J anuary 1, 2012 . 

If your interest is hatchery feed, contact us to contribute articles, links or otherwise share 
your knowledge or sign up for the newsletter. 2012 Advertising is now being accepted. 

Email: editor(5)hatchervfeed.com. 
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The developmental and structural advantages seen in the har¬ 
vested post larvae are of considerable interest to grow out farm¬ 
ers. In Fig. 1 an examination of the carapace by SEM reveals the 
carapace to be thin and pliable, and therefore more prone to 
damage. By contrast, the carapace of animals fed on concentrate 
appears much denser and stronger, and would therefore be capa¬ 
ble of resisting much more handling stress. Such considerations 
are of vital importance to farmers. 

Even in the case of the compound eye, the eye seems incomplete 
in the controls (Fig.2) and this will of course impact on feeding 
behavior. It seems in general the concentrate fed animals are 
more developed than controls and therefore more suited to the 
rigours of pond life. Advantages are therefore not restricted to 
simple survival and growth. There are many subtle advantages 
that may escape direct attention but become evident on deeper 
study. 

This developmental advantage is also observed in trials with 
concentrates in the nutrition of larval fish. In a recent study on 
larval sea bass (Lates calcarifer) apart from the advantages in 
terms of survival and growth, significant developmental accelera¬ 
tion was observed in development of dentition (Fig. 3a), taste bud 
(Fig. 3b) and buccal microbial flora (Fig.3c). 

When factors such as ease of storage, ease of use, nutritional con¬ 
sistency, absence of potential pathogens, reduced labour cost and 
freeing of tank space are considered alongside the aforemen¬ 
tioned performance superiority, the future of algal concentrates 
as a significant tool in hatchery culture seems secure. 


Fig. 3. Developments in dentition 
(A), taste bud (B) and bucceal 
microbial flora (C) in Asian sea bass 
larvae fed Phyconomix. 




Please note: Specific details and licensing 
arrangements may vary from country to country 
including the EU. Details of formulations, indications 
and applications for any particular country may vary. 
For more please contact: sales(a)meriden-ah.com 
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WHAT'S NEW IN HATCHERY 
FEED AND FEEDING 


Development 

within 

hatchery feed 

When creating feeds for fish 
larvae and fry, nutritional 
requirements as well as physi¬ 
cal characteristics of feeds 
must be carefully considered. 
Physical characteristics are 
mainly described by particle 
sinking rates, feed stability and 
nutrient leaching. Together, 
nutritional and physical proper¬ 
ties determine feed intake and 
digestion rates and are there¬ 
fore essential for feed attrac¬ 
tiveness. 


Feeds for larvae and fry are high value products. 
Therefore, yields from such products should be 
optimized. For feed benchmarking, feed conversion 
ratio (FCR) is of primary interest to farmers and 
feed producers. Depending on fish species, FCRsfor 
hatchery feeds can be as low as 0.6:1. Using the 
right feeding system to reach a precise, controlled 
and regular feed supply improves FCR values con¬ 
siderably. However, even with the best feeding 
system, feed attractiveness remains crucial for suc¬ 
cess. 

Larvae in particular rely on chemicals emitted from 
feeds in order to initiate a search response that 



eventually leads to feed in¬ 
gestion. The chemical stimuli 
are not only involved in 
increasing food search 
activity, leading to increased 
tasting and food intake 
frequency, they also activate 
the digestive system and 
endogenous enzyme secre¬ 
tion. This results in an 
enhanced ability to digest 
the food particles. 

Various substances, such as 
free amino acids, nucleo¬ 
tides, nucleosides and 
ammonium bases, improve 
feed attractiveness for fish. 
Respective substances can 
be provided by dietary inclu¬ 
sion of protein hydrolysates 
derived from marine raw materials. However, pro¬ 
tein hydrolysates are costly raw materials in fish 
feed formulation. But, their dietary inclusion will 
positively affect the nutritional quality of larvae or 
fry feed and positively influence fish growth per¬ 
formance. 

In conclusion, feeds for larvae and fry must always 
provide the best nutritional and physical character¬ 
istics. That said quality of hatchery feeds is nothing 
to negotiate. 

For more information contact Hanno Slawski, R&D 
Manager Aller Aqua . 


m 
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'Natural' environment 
calms marine larvae 



In September feed producer Skretting launched 
easy-to-use Neptune water conditioner for marine 
hatcheries. The larvae of marine species such as 
sea bass and sea bream perform better if provided 
with an environment that mimics their natural 
habitats. Many hatcheries employ specialist 
phycologists to grow algae that are added to the 
tanks to give the water a natural green translucent 
quality. However, global production at marine 
hatcheries roughly tripled over the past five years 
but the capacity to produce the algae did not keep 
pace. This gap and comments from customers 
about erratic quality prompted Skretting to de¬ 
velop an off-the-shelf alternative. 

Neptune can replace cultured algae over the larval 
rearing phase. Skretting reports that in trials it pro¬ 
vided a calming environment, softening the light to 
reduce blinding and improving contrast so that the 
larvae could readily identify the rotifer prey they 
feed on. 

Eamonn O'Brien, Product Manager for Skretting 
Marine Hatchery Feeds, explained, "Customers told 
us they had problems with current products being 
too expensive and inconsistent in performance. 
Neptune is algal based with the additional benefits 


of flocculating and coagulating properties. It 
quickly provides a calming environment, filtering 
the light to produce translucent green water. You 
see the effect as the larvae disperse calmly around 
the tank when Neptune is added. Also, because 
they see the rotifer more easily they feed better. 
The flocculating and coagulating properties help to 
keep the water clear; aggregating metabolites so 
that they sink and in doing so take away undesir¬ 
able bacteria that tend to attach to the metabo¬ 
lites." 

Neptune is a dry powder with a two-year shelf life. 
It is prepared by mixing with water, which is then 
added to the larval rearing tank. It is consistent in 
quality, economic and easy to use. 

For more information email Anne-Cecile Guetrot at 
Skretting, France. 
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Resource Optimisation 
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experience truly modern deployment opportunities 

all with the robustness and stability you expect from Format 

NOW AVAILABLE... 


For further information please email... 
indigo@formatinternational.com 

t:+44 1483 726 081 FORMAT 

formatinternational.com international 



K 


AQUAFEED from Aquafeed.com 







AQUAFEED HORIZONS ASIA 2012 


The 6th Aquafeed Horizons conference will take 
place in Bangkok on February 15th, 2011, on the 
first day of Victam Asia. Aquafeed.corn's 
international technical meeting has become a 
must for professionals in the aquaculture feed 
industry. 

The meeting will follow a similar format as in pre¬ 
vious years, with a half-day discussing ingredients 
and formulation and a half-day devoted to 
processing: this time it dedicated to an 
extrusion technology workshop. 

On-line registration is required and you are 
strongly urged to book early to secure a place. A 
special discounted rate is available now until 
October 31, 2011 on the conference website: 
www.feedconferences.com. 



Aquafeed Horizons Asia takes place at the BICC, 
Bangkok, Thailand on February 15, 2012. 



PROGRAM 

The missing link for fish meal substitution: low- 
cost, high-volume, sustainable protein and EPA- 
rich microalgae (spirulina) biomass 

Miguel Cizin, President, Biomat SA 

The debate over sustainability of fish feed ingredi¬ 
ents such as fish meal, which is mostly sourced 
from unsustainable pelagic fish wild catch, has 
promoted the development of sustainable vegeta¬ 
ble-sourced protein alternatives as a viable substi¬ 
tute. In addition to other aquatic and non-aquatic 
ingredients, such as soy, microalgae biomass in 
general, and spirulina algae in particular, has been 
identified and acknowledged as the most promising 
ingredient for high-volume, sustainable protein, 
due to its unique ability to capture C02 and avail¬ 


able energy and very efficiently convert both into 
protein and nutrient-rich (EPA) biomass. 

There is a long-standing and still very strong global 
consensus that the single missing link for algae to 
fulfill its promise as the optimal ingredient to sub¬ 
stitute a high percent of fish meal in animal feed is 
the availability of scalable, competitively priced 
algae biomass produced in a sustainable process, 
using a limited amount of non-fertile land, water, 
nutrients, and energy. 

A new, patent-pending, sustainable algae biomass 
production technology is described, which can be 
deployed on non-fertile land, and which does not 
require a nearby smokestack as it captures the 
large amount of carbon molecules required directly 
from the available C02 in the surrounding atmos¬ 
phere. Typical production volumes per unit surface 
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and overall production costs per ton of algae bio¬ 
mass produced in the first facility deployed in Is¬ 
rael will be presented. 

In summary, for the first time in Asia, a novel, 
timely solution to the missing link will be pre¬ 
sented: the production of cost-effective, highly- 
scalable, sustainable microalgae biomass as a 
viable protein and EPA-rich substitute for fish meal 
sourced from fish 

Total replacement of fish meal by poultry by¬ 
product meal in shrimp feeds 

Victor Suresh 1 & Sergio Nates 2 
integrated Aquaculture International; 2 Fats & Pro¬ 
teins Research Foundation 

The presentation will highlight efforts to 
completely replace fishmeal in shrimp feeds using 
poultry byproduct meal (PBM). In formulas that are 
similar to commercial feed formulas and containing 
21-24%premium fishmeal, total replacement by 
PBM results in shrimp performance that is lower by 
about 15% We have investigated the attractability 
and palatability factors in PBM, and found them to 
be present in significant quantities. Nutritive value 
of PBM's fat component for shrimp has also been 
extensively investigated. The results of the investi¬ 
gations will be discussed in the presentation. 

New high protein soybean meals without anti- 
nutritionals for aquafeeds 

John A. Schillinger Ph.D., President, Schillinger 
Genetics, Inc. 

Soybean cultivars have been selected with 15-20% 
higher protein content and with the difficult-to- 
digest carbohydrates raffinose and stachyose, as 
well as trypsin inhibitors significantly reduced. The 
defatted meal derived from these cultivars exceeds 
56%in protein content and with further gentle 
processing will surpass 60%in crude protein (CP). 
Feeding trials comparing protein digestibility, 


metabolizable energy, mortality, FCRand growth 
performance have been conducted with Atlantic 
salmon, rainbow trout, Pacific white shrimp, Euro¬ 
pean sea bass, cobia, yellowtail and red drum. 
Additional trials with other aquaculture species will 
be conducted in 2012. 

The search has been intensified for new soy meals 
and traits that will further improve the nutritive 
value of aquafeeds in key aquatic species. In order 
to expand testing efforts on aquafeeds, Schillinger 
Genetics (SG) has conducted replicated feeding 
trials utilizing first feeding rainbow trout fry with 
an average initial weight of ~0.1 g. Experimental 
diets were formulated to contain 42%CP, 15%lipid 
and derive the dietary protein from sardine meal 
(reference diet), sardine meal plus SG-cultivar 
3010 (50:50) or sardine meal plus soy protein con¬ 
centrate (SPC) obtained from regular commodity 
soybeans (also 50:50 replacement). The feeding 
trial was conducted over a 6-week period to allow 
for adequate treatment separation. 

Results on growth and survival indicate that SG- 
3010, substituting half of the fishmeal is able to 
support the same growth performance as the fish¬ 
meal-based diet and a significantly (P =0.001) 
higher weight gain than the SPC diet. 

Taken together, these results indicate that the use 
of SG-3010 allows for a higher fishmeal replace¬ 
ment level in rainbow trout diets. In addition, due 
to its higher protein density, lesser amounts of SG- 
3010 are required to meet the dietary requirement 
for this species. Therefore, the nutritional value of 
SG-3010 is significantly higher than that of SPC ob¬ 
tained from conventional commodity soybeans. 

Conference website: 

www.feedconferences.com 
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A review of amino acids levels in fishmeal in 
Southeast Asia 

Dhanapong Sangsue, Technical Sales Manager, 
Evonik Degussa (SEA) Pte. Ltd. 

Fishmeal is used as a valuable source of nutrients 
in many diets for aquaculture species, however 
nutritional value can vary. Protein and amino acids 
are major constituents of fishmeal. Amino acid 
content has been analyzed in over 15000 fish meal 
samples over the last five years, providing a unique 
insight in to the variation of fish meal quality. The 
variation of amino acid levels and their potential 
impact on diet formulation and economics is dem¬ 
onstrated based on over 1000 fishmeal samples 
analyzed by wet chemistry in the last five years. 

For example total methionine (Met) content ranged 
from 0.35%to 2.74%and averaged at 1.46% crude 
protein (CP) ranged between 30%and 86%with an 
average of 61% Respective coefficients of variation 
were 30.3%for Met and 16.9%for CP. Regression 
equations were developed allowing for estimation 
of amino acid levels in fishmeal from protein con¬ 
tent, however using those calculated numbers in¬ 
cludes a relatively high inaccuracy with r2 ranging 
from less than 0.50 to 0.88 across a range of essen¬ 
tial amino acids. 

This is due to the large variation in the amino acid 
profile of fishmeal when expressed as a %of pro¬ 
tein for these samples this varied between 0.86% 
and 3.24% A large portion of the variation might 
be explained by origin of fishmeal. For example, 
analyses of blue whiting samples revealed average 
Met and CP contents of 2.01%and 69.7% respec¬ 
tively, with variation coefficients of only 2.7%and 
2 . 2 % 

There are, however, also examples that even 
within defined materials such as sardine meal the 
variation coefficient is high (37.5%Met, 19.3%CP). 
With regards to Southeast Asia in 2010, 266, 387, 


241, 209, and 39 samples of local fishmeal from 
Vietnam, Thailand, Philippines, Indonesia, and Ma¬ 
laysia were analysed; crude protein contents in the 
fish meal samples ranged from 56.23 to 63.18 % 
(variation of coefficient 4.59 - 9.23%, Methionine 
contents ranged from 1.34 - 1.75%(variation coef¬ 
ficient 6.41 - 14.18%, Lysine contents ranged from 
3.61 - 4.71%(variation of coefficient 7.46 - 
14.37% 

Clearly, processing of fish meal does not lead to 
standardization of quality and high variation 
remains. In order to better meet amino acid speci¬ 
fications in feed formulation and thus reduce 
safety margins composition of the used fishmeal 
should be known. This also directly impacts the 
continuing sustainability of fishmeal use in 
aquafeed, detailed knowledge of the fishmeal com¬ 
position leads to increases efficiency and optimal 
use of limited resource. 

While wet chemistry is the reference for amino 
acid determination, it is a time consuming and ex¬ 
pensive method. A solution for this dilemma is the 
use of rapid NIR technique. Evonik-Degussa devel¬ 
oped calibrations with high robustness and preci¬ 
sion for amino acid determination of fish meal. 
AMINONIR® has been recognized by the global feed 
industry to be highly valuable as demonstrated by 
the tripling of the annual number of samples ana¬ 
lyzed from about 2200 in 2005 to more than 7300 in 
2009. 

Reducing feed cost in aquaculture by optimizing 
nutrient utilization and gut health 

Peter Coutteau, Business Development Manager - 
Aquaculture, Nutriad International NV 

As ingredient prices are rising, nutritionists search 
for new options for cost reduction by maximizing 
the efficiency of digestive and metabolic processes 
which are at the basis of converting nutrients into 
meat gain. The presentation illustrates the poten- 
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tial to reducing cost of feeding in aquaculture by 
improving the efficiency of nutrient utilization and 
optimizing gut health. 

Digestibility enhancing additives have the potential 
to improve nutrient utilization from cheap ingredi¬ 
ents and stimulate the conversion of nutrients into 
meat gain and less into fat accumulation in muscle 
and viscera. 


Extrusion Workshop: Practical extrusion and diet 
development for extrusion processing 

Peter Hutchinson, E.N. Hutchinson Ltd. 

Extrusion, as we are often told, is not a science, 
it's an art - and nowhere is this truer than in the 
production of aquafeeds. The workshop will help 
you acquire that elusive artist's touch. 


The potential of species-specific digestibility en¬ 
hancers, tailored to the digestive physiology and 
feed formulation of each aquaculture species, is 
illustrated with results from feeding trials with 
Tilapia (Oreochromus niloticus), tra catfish 
(Pangasius hypophthalmus),European seabass 
(Dicentrarchus labrax), and white shrimp 
(Litopenaeus vannamei). 


This workshop is designed for all levels of expertise 
and experience and aims to help you control costs, 
enhance production and efficiency and trouble 
shoot the process. Led by international extrusion 
consultant, Peter Hutchinson, of E.N. Hutchinson 
Ltd., Auckland, New Zealand, the workshop will 
comprise two sessions: Practical Extrusion and Diet 
Development for Extrusion Processing. 


Fish and shrimp are highly exposed to exchanges of 
microflora between the environment and the diges¬ 
tive system. Furthermore, the digestive system of 
fish and shrimp is the main entry port for bacterial 
and viral infections. 

Synergistic blends of natural compounds 
(phytobiotics) are capable of modulating the micro¬ 
flora towards a favorable composition, favoring the 
development of beneficial bacteria and inhibiting 
potentially pathogenic micro-organisms. 

The efficacy of phytobiotics was tested under lab 
and field conditions for fish and shrimp production, 
resulting in significant improvements in survival, 
growth and food conversion. 


Practical Extrusion will focus on feed extrusion 
principals such as screw designs and profiles; die 
design, extruder trouble shooting, drying and cool¬ 
ing. 

The session on practical nutrition will look at diet 
development for extrusion processing and cover 
such topics as sourcing locally available material, 
matching extruder profile to formulation, die de¬ 
sign in relation to species, high retention (water 
stable) diets, optimizing the pellet through 
extruder settings (cook, minimizing nutritional 
damage, stability and density), basic quality 
control, post coating and density control through 
coating and dryer design. 
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